Background: The English National Stroke Strategy suggests that there is a need to improve the response of patients and witnesses to the symptoms of acute stroke to increase rapid access to specialist care. We wished to review the evidence base regarding the knowledge, attitudes and behaviours of stroke patients, witnesses and the public to the symptoms of stroke and the need for an urgent response at the onset of symptoms.
Background
Stroke is a major cause of death and disability world wide [1] . In England around 110,000 strokes and 20,000 TIAs occur each year and 300,000 people have been left with moderate to severe disabilities following a stroke [2] . As well as the personal cost of stroke to patients and their families, the estimated National Health Service annual expenditure in the UK on hospital and community care is approximately £2.8 billion [2] . Rapid access to a specialist service can reduce the risk of death and disability following stroke as early assessment enables accurate diagnosis, provision of acute treatment, early detection and response to complications, and provision of care by a multi-disciplinary team with expertise in stroke [3, 4] .
In 2007 the National Stroke Strategy was announced to provide a framework to promote stroke prevention and improve all aspects of stroke care in England [5] . The strategy outlines 20 quality markers with the first stating that 'members of the public and health and care staff are able to recognise and identify the main symptoms of stroke and know it needs to be treated as a medical emergency' [5] . The Department of Health subsequently launched a £12 million multi-media campaign in 2009 based on the FAST acronym (Face, Arm, Speech, Time to call emergency) to raise awareness of the three common symptoms of stroke and the need for an emergency response.
Early recognition and rapid response to the symptoms of stroke by patients and witnesses are important dimensions of improving access to thrombolysis and improving outcome following stroke. National Institute of Clinical Excellence recommend thrombolysis as an effective treatment for acute ischaemic stroke [6] . When given to carefully selected patients within three hours of the onset of symptoms intravenous tissue Plasminogen Activator (tPA) reduces the risk of death or dependency (odds ratio 0.64, 95% confidence intervals 0.5-0.83) [7] . If given within three hours one in three patients gain benefit from thrombolysis treatment and one in 33 are harmed by the treatment [8] . Recently published research suggests that thrombolysis may be beneficial up to 4.5 hours post stroke and this is likely to increase the number of patients eligible for this treatment [9] . Approximately 15% of patients are eligible for thrombolysis in the UK yet only 1% receive it[10] compared with 1.1% in the USA [11] and 3% in Germany [12] . Low thrombolysis treatment rates may be attributable to organisational issues or the knowledge or attitudes of health professionals but delay in presentation due to patient and public response to stroke symptoms may also be important. In 2002 the median time between onset of symptoms and arrival to hospital in the UK was six hours, with 37% arriving within three hours [13] . It is not clear whether patient and witness action at the onset of symptoms is related to a lack of knowledge or their beliefs and attitudes to stroke/TIA or its treatment.
We conducted a systematic review of UK studies to describe:
• patient and public awareness of the symptoms of stroke/TIA • patient and public response to the symptoms of stroke/TIA • the beliefs and attitudes of patients and the public about diagnosis, early treatment and consequences of acute stroke/TIA.
Methods
Search terms were developed by the study team, then tested and adapted for each database. Table 1 
Inclusion and exclusion criteria
Articles reporting empirical research (using quantitative and qualitative methods) focusing on public and patient awareness of, and response to, the symptoms of stroke and TIA undertaken in the UK were included. Reviews and opinion pieces were excluded.
Screening and data abstraction
Citations were initially screened on title and those retained were screened on abstract. This was done independently by JL and another researcher. Where there was insufficient information from the abstract to make a judgement, the full paper was obtained. Disagreements over the inclusion of studies were resolved by a third person (HR). The reference lists of key papers were searched to identify any further articles of relevance.
Two reviewers (JL, HR) independently reviewed the retained papers and extracted data into an ACCESS database. We developed a quality checklist to record: adequacy of measures to address research question; adequacy of sample size and method of sampling; representativeness of sample; response rate; and analysis of response bias. No exclusion criteria based upon the quality assessment were applied. Results are presented narratively as the studies identified were heterogeneous, used a range of designs, study populations and varied in the data items collected.
Results
The electronic search elicited 7144 citations of which 7131 were excluded after screening of title or abstract ( Figure 1 ). Five relevant projects were identified from the National Research Register: three studies were ongoing, one had been completed but the results were not published (an abstract was obtained) and we had no response to our inquiries about the fifth. Fourteen publications were reviewed in full and 11 were eligible for inclusion in this review [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Table 2 provides a description of the included studies. Table 3 provides the main results from the included quantitative studies and illustrates how little published UK data is available.
Quality of included studies
The quality of reporting varied across studies: very little demographic data were provided and often the findings were reported without recourse to demographic variables. Response rates were not always given and it was not possible to examine response bias in the studies. Some sample sizes were small [14, 18] , study participants were not randomly or consecutively selected [16, 18] , studies were conducted in a small geographical area [18, 20, 16] or with a restricted group [20] . The one larger scale postal survey of the public conducted across Northern Ireland [19] reported that the level of knowledge they found may not reflect that of the wider population due to a disproportionate number of respondents to their survey with educational qualifications. In the two studies of at risk patients, one included only those over the age of 65 years [16] and whilst the other did not report any exclusions the mean age of participants was 68 years (SD 12.1) [18] . We found no published research on the level of awareness of younger people at risk of stroke. One study was published over 10 years ago and the behaviour of stroke patients, witnesses and professionals may have changed since then [15] .
Patient and public awareness of the symptoms of stroke or TIA Four of the studies in this review examined level of awareness of the symptoms of stroke with the public and, or, at risk patients [16, [18] [19] [20] . Knowledge was determined by asking participants to freely recall the symptoms [16, 18] or to identify them from a list [19, 20] . Symptoms of stroke were derived from or measured against the World Health Organisation Special Report on Stroke [16] and National Institute of Neurological Disorders [18] definitions (Additional File 1).
The majority of the public and patients at risk of stroke were aware of at least one stroke symptom: unilateral weakness and speech disturbance were the two symptoms of stroke most commonly mentioned or recognised. Younger respondents were more likely to be able to identify stroke symptoms [19, 20] . Greater knowledge of stroke was not associated with gender, age or family history of stroke [19] .
Patient and public response to the symptoms of stroke or TIA Seven studies collected data on health seeking behaviour following stroke [13, 15, 17, 18, 23] or TIA [14, 22] .
Stroke patients
Stroke patients or witnesses were more likely to contact a general practitioner than any other source of medical help [13, 15, 17] . The median delay in phoning for an ambulance or general practitioner was 15-30 minutes [15, 18] and 79% sought help within one hour [15] . In another study, although the authors did not state actual times, 59% of affected patients waited to see if their symptoms resolved spontaneously compared to 25% of witnesses who waited [23] . Sixty one percent of patients and 80% of witnesses were concerned about bothering other people.
One study reported that the median time from onset of symptoms to arrival in hospital for those who used the emergency service was two hours and three minutes, and for those referred by their general practitioner it was seven hours and 12 minutes (odds ratio 0.45, 95% confidence intervals 0.23 to 0.61) [13] . A second study similarly reported that use of the emergency service reduced delays, as did onset not at home (p < 0.0001) and altered level of consciousness (p < 0.002) [15] . The median time from discovery to arrival at hospital was 2.63 hours for those who were in their own home compared with 1.6 hours in another's home or 0.8 hours in a public place. Those with the additional symptom of altered consciousness arrived in hospital a median of 1.5 hours: for those with vomiting it was 4.0 hours, for seizures 4.4 hours and headache 2.3 hours. Onset of symptoms between midnight and 6 a.m. was associated with delays greater than six hours between onset and arrival at hospital (odds ratio 1.22, 95% CI 1.04 to 1.45) [13] .
TIA patients
In a study of TIA patients 44% did not seek medical attention for 24 hours: those with motor symptoms or those with symptoms lasting for more than 60 minutes were more likely to take emergency action [22] . There was no relationship between health seeking behaviour and age, sex, vascular territory of TIA or vascular risk factors, including previous stroke [22] . When a TIA or minor stroke occurred out of general practice surgery opening hours patients often delayed seeking medical 
attention until a member of their practice was available [22] . This was particularly an issue at weekends. Recognition of the symptoms of TIA did not influence whether or not patients sought immediate medical help or presentation time at hospital [14, 22] .
Beliefs and attitudes of patients and the general public about diagnosis, early treatment and consequences of acute stroke or TIA Seven studies focused on the beliefs and attitudes of patients and the general public about stroke [15, [18] [19] [20] [21] [22] [23] .
Patient and witness recognition of stroke
Less than half of patients recognised they were having a stroke [15, 23] or TIA [22] and some incorrectly attributed the symptoms to stress or fatigue (5%), eye problems (3%), migraine (1%) or heart attack (1%; 5%) [22, 23] . TIA patients with motor symptoms were more likely to correctly interpret the symptoms than those without (49% vs 36% p = 0.046), as were those with previous TIA (58% vs 40% p = 0.044) [22] . At the onset of the stroke, witnesses were more likely than the patients to consider the symptoms as serious [23] .
General public and at risk patients' views on early treatment
In two studies, with a total of 179 members of the public [20, 18] and 40 patients at risk of stroke [18] , the majority felt that stroke was always an emergency.
Views on consequences of stroke
Five per cent of at risk patients and none of the stroke patients interviewed were aware that suffering a stroke or TIA was a risk factor for further stroke [16] . One study, using a mix of quantitative and qualitative methods, explored stroke patients' views on the recurrence of stroke [21] . Fifty out of 89 participants were worried about having another stroke. The most common fear about recurrent stroke was severe disability resulting in lack of mobility and inability to communicate. Some patients expressed a fear of dying if they suffered a further stroke. These fears often stemmed from the experiences of friends or family members or what they witnessed in other patients in hospital [21] . Only one study explored public views on this issue and reported that the minority correctly identified all eight possible consequences [16] . Unfortunately the list of eight consequences was not given in the paper.
Discussion
This review demonstrates that from the limited data identified there is a good level of knowledge of the two commonest stroke symptoms and of the need for an emergency response among the general public and at risk patients. There was a tendency for patients and witnesses to contact their general practitioner rather than call for an ambulance. Recognition that the symptoms 
Potentially appropriate studies evaluated in detail to determine relevance to inclusion criteria (n=14)
Studies excluded after examination of full paper (n=3)
Included studies (n=11) *Patients were not tested on knowledge of symptoms but asked if they recognised they were having a stroke Table 3 Main results of quantitative studies were due stroke or TIA did not influence time to presentation. Very few studies examined the beliefs and attitudes of the public towards stroke and its treatment, factors that could be important in understanding why people do or do not respond to the symptoms of stroke as an emergency. Although the public are most likely to recognise unilateral weakness and/or numbness and speech disturbance which are the most common symptoms of stroke, this conclusion is based upon data from 1071 participants in three studies and there are issues around the representativeness of the samples. The majority of the general public regard stroke as a serious condition requiring emergency treatment, based on a sample of only 179 respondents. Although less than half of stroke and TIA patients in the studies said they were aware they had suffered a stroke or TIA at the onset of symptoms, we do not know their level of knowledge about symptoms prior to the event. Cognitive impairment caused by the stroke may impact on the recognition and response to symptoms in some cases [22] . Surprisingly, the correct recognition of the symptoms of stroke or TIA did not influence whether or not initial help was sought via 999 or a general practitioner, and did not influence the time from onset of symptoms to arrival in hospital. Some patients and witnesses waited to see if symptoms resolved although it is not clear why this was the case. Factors such as denial and a reticence to bother others [23] -for example waiting until their local surgery was open before seeking medical attention [14] may influence their decision about how, when and from whom to seek help. Stroke/TIA patients and witnesses were most likely to contact a general practitioner than any other source of medical help. Contact with a general practitioner significantly delayed the time between onset of symptoms and admission and will have reduced the number of patients who may have been eligible for thrombolysis if that service were available.
Studies from the USA and some parts of Europe report similar rates of awareness to the studies included in this review. For example, it is reported that 33-50% of stroke patients did not recognise that they had suffered a stroke [24] and delays in seeking appropriate medical care were associated with experiencing non-motor symptoms and not calling emergency services immediately [25] . In the USA the major delay in receiving emergency treatment following stroke is the time taken to seek medical care following the onset of symptoms [26] . There, and in other countries, this has been attributed to lack of awareness of stroke symptoms and waiting to see if symptoms resolve [24, 26] . In relation to the general public, USA studies reported 69% [27] and 70% [28] could freely recall at least one stroke symptom and 89% correctly identified at least three major stroke symptoms from a list [29] . Similarly weakness and speech problems were the symptoms most commonly mentioned or recognised. Awareness was often poorest in those at a higher risk of stroke, for example older people and those from ethnic minorities [27, 30] .
Limitations of study
We have systematically reviewed the literature on patient and public awareness of, and response to, the symptoms of stroke and TIA in the UK. The review focused on UK studies as findings from those conducted outside the UK of attitudes and behaviour are of limited value because of differences in culture and in the way healthcare systems are organised. Our search strategy was robust and relatively little published research was identified in this area. Several studies recruited a small number of participants from highly selected populations which in some cases were poorly described. In addition some studies excluded patients with communication difficulties. As a result these findings may not be generalisable to other settings. Most of the survey and interview studies reported response rates but none examined nonresponse. Awareness of, and response to, the symptoms of stroke may have improved since these papers were published, but this has not yet been reflected in a major increase in the number of patients who receive thrombolysis following ischaemic stroke [10] , although this is likely to be influenced by other barriers to delivering thrombolysis. In addition, the 2005 National Audit Office Report (Reducing brain damage: faster access to better stroke care) concluded that an emergency response to stroke with efficient and effective acute care is generally lacking [2] .
Conclusions
Campaigns to increase awareness of stroke symptoms are based on the assumption that public knowledge is lacking about the common symptoms of stroke and the need for an emergency response. However, this review demonstrates that there is very little published data on how informed the UK public are about these issues. To minimise the time between onset of symptoms and access to specialist care it is necessary to understand the factors which influence how and when patients and witnesses seek help following a stroke. These factors may be demographic, social, cultural, behavioural, and perceptual or may relate to the presenting symptoms; those which influence the response of stroke patients and witnesses may differ. Our findings reinforce the need for robust studies to provide a better understanding of current awareness of stroke symptoms and the response of patients and the public. This will aid the development of strategies to improve emergency response to stroke.
Additional material
Additional file 1: Measures of stroke symptoms. Outlines two established lists of stroke symptoms some studies used to measure respondent knowledge against.
